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Objective:  To determine the effect of proximity of surgical specialists on general 
practitioners’ (GPs’) rates of referral of surgical problems to specialist care (ie, are 
surgical referral rates of GPs in rural or remote areas similar to those of GPs in 
urban centres?).
Design:  A cross-sectional survey of GP–patient encounters.
Setting:  The Bettering the Evaluation and Care of Health (BEACH) program, which 
involves all active registered GPs in Australia.
Participants:  A random sample of 3030 GPs, each providing details of 100 
consecutive patient encounters.
Main outcome measures:  Proportion of surgical problems (including 
ophthalmological and obstetric and gynaecological) referred to surgical specialists 
(surgeons’ rooms, hospital outpatient departments or hospital emergency 
departments).
Results:  Absence of a local specialist did not significantly influence the proportion 
of surgical problems referred by GPs overall, but the proportion referred was 
significantly lower for obstetric (odds ratio [OR], 0.56; 95% CI, 0.44–0.70) and 
ophthalmological (OR, 0.60; 95% CI, 0.49–0.73) problems. Other factors 
independently associated with referral of a lower proportion of problems included 
male GPs, female and younger patients, holders of a Health Care Card, injury-
related and non-cancer-related problems, follow-up presentations, and more than 
one problem managed at an encounter.
Conclusions:  Our findings confirm that rural and remote GPs undertake much of 
their patients’ antenatal care, and are less likely to use specialists when managing 
ophthalmological problems. Absence of local specialists in other surgical specialties 
MJA 2002; 177: 111-115
is not a barrier to referral of patients with surgical disorders.
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Where there is no surgeon: the effect of specialist 
proximity on general practitioners’ referral rates
Russell L Gruen, Stephanie Knox, Helena Britt and Ross S Bailie
TWENTY-TWO PER CENT of Australia’s
population, 20% of our general practi-
tioners (GPs), but only 7% of our sur-
geons, are located outside metropolitan
and large rural centres.1 To access spe-
cialist services, people from rural and
remote areas usually travel to major
centres, or, on a third of all occasions,
to capital cities,1 which often involves
considerable expense, time off work and
dislocation from their usual support
networks.2
Evidence from the United Kingdom,
Europe and Canada suggests that the
distance to specialists and the rurality of
general practice influence GPs’ referral
decisions.3-7 Large samples are needed,
however, to account for the wide varia-
tions in referral rates observed among
individual practitioners.8 No detailed
analysis of referrals by Australian GPs
has previously been undertaken, despite
there being substantial geographic bar-
riers to specialist care in rural areas, as
well as Medicare data showing decreas-
ing use of specialist services with
increasing distance from capital cities.1
Our study examined the effect that
proximity of a surgical specialist has on
Australian GPs’ referral rates of surgical
problems to specialist care. Thus, it is in
effect determining whether GPs in rural
or remote areas are as likely as those in




Data from the Bettering the Evaluation
and Care of Health (BEACH) program
(Box 1) covering the period April 1998
to March 2001 were analysed.
2002 Year of the Outback
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Referral to surgical specialists
The outcome of interest was a new
referral to a procedural specialist (here-
after referred to as a “specialist”). We
included the broad range of specialties
in which surgical procedures form a
large part of practice, as well as referrals
for endoscopy and to clinics usually
attended by surgeons or obstetricians,
such as breast, antenatal and in-vitro
fertilisation clinics. Referrals to special-
ists’ rooms, to hospital outpatients and
to emergency departments contributed
to the total number of referrals. No
distinction was made between the type
or location of specialists to whom
patients were referred, as there is varia-
tion in the breadth of practice between
individual clinicians,13 and uncertainty
about specialists’ exact qualifications.
We limited our study to patients’
problems in the domain of the surgical
specialties (hereafter referred to as
“problems” — “problems” were used
rather than “patients”, as patients may
have had more than one surgical prob-
lem). “Problems” were defined for the
purpose of our analysis as (i) all prob-
lems referred to surgical specialists at
least once in every 10 presentations, or
(ii) those referred in fewer than 10% of
presentations, but which were consid-
ered by a panel of specialists at Royal
Darwin Hospital to be “a usual part of
their practices”. Each problem was allo-
cated to the most relevant of the follow-
ing specialty groups, which were chosen
to minimise potential overlap: general/
vascular/plastic surgery, orthopaedic
surgery, otolaryngology (ENT), obstet-
rics and gynaecology, ophthalmology,
urology, and other.
Defining the presence of a local specialist
We tested the difference in referral rates
of GPs with and without a local special-
ist, without considering the actual dis-
tance between the GP and the nearest
specialist. GPs were defined as having a
“local specialist” if a specialist’s princi-
pal practice address was located within
the same population centre. Population
centres were defined using the bounda-
ries in the Rural, Remote and Metro-
politan Areas (RRMA) classification
system, which surround the perimeter
of capital cities, regional centres and
smaller population centres.14
We determined principal practice
addresses for all surgical specialties
using current lists of Fellows’ practice
locations obtained from the Royal Aus-
tralasian College of Surgeons (which
included ophthalmologists) and the
Royal Australian and New Zealand Col-
lege of Obstetricians and Gynaecolo-
gists. If there was any uncertainty, local
hospitals were contacted by telephone.
We acknowledged the fact that many
rural general surgeons have considera-
ble experience in managing orthopae-
dic, ENT, urological, ophthalmological,
and obstetric and gynaecological prob-
lems when specialists in these disci-
plines are not available locally.13 We
therefore used the presence of a general
surgeon or the relevant subspecialist as
the criteria for a “local specialist”.
Ethics approval
The BEACH program was approved by
the Ethics Committee of the University
of Sydney and the Health and Welfare
Ethics Committee of the Australian
Institute of Health and Welfare.
Statistical analysis
The “survey estimator” commands in
Stata 7.0 were used to account for the
design effect of the cluster sample.15,16
Calculations of all reported P values
and 95% CIs were based on the stand-
ard error, adjusted using the robust
variance estimator method.
Characteristics of the GPs, patients
and problems, grouped according to the
presence or absence of local surgical
specialists, were compared using two-
way tables and 95% CIs. Problems were
used as the unit of analysis for model-
ling the predictors of specialist referrals.
Two-way tables were then used to com-
pare the unadjusted differences, accord-
ing to the availability of a local
specialist, in the proportion of problems
referred in each specialty.
The independent predictors of refer-
ral were determined using multiple
logistic regression. Because the relation-
ship between the unadjusted proportion
of problems referred and specialist
proximity differed between specialties,
interaction terms were created to test
for effect modification of specialist
proximity on the proportion referred to
each specialty, as well as the proportion
referred in cancer-related and injury-
related problems. A hierarchical model
with all main effects and interaction
terms of interest was fitted. Backward
elimination of the terms and effects was
based on the Wald statistic, adjusted for
the cluster sample. Significant interac-
tion terms were retained ( = 0.01),
along with their main effects, and other
factors were further reduced ( = 0.05).
For significant interactions, proximity
contrasts were performed by refitting
the model using each specialty in turn
as the reference group. The main effect
of proximity then gave the simple effect
of absence of a local specialist on the
likelihood of referral of problems in
each specialty, after controlling for other
factors. The strength of fit of the model
was examined using the area under the
receiver operating characteristics
(ROC) curve.
In any specialty in which proximity of
a specialist was found to be significantly
associated with referral, major diagnos-
tic subcategories (decided in advance)




A total of 449 277 problems among
303 000 patient encounters were
1: The BEACH program
The Bettering the Evaluation and Care 
of Health (BEACH) program <http://
www.fmrc.org.au/beach.htm> has been 
undertaken to describe general practice 
activity in Australia.9 Its design and scale 
minimise the potential problems of 
inappropriate numerators, denominators 
and sample size that often befall studies 
comparing referral rates.10
Each year about 1000 general practitioners 
are randomly selected from all active GPs in 
Australia. Each GP involved in the study 
prospectively records information about 
100 consecutive encounters with patients, 
including free-text entry of the problems 
managed and referrals made. Data are 
subsequently classified by trained 
personnel according to the International 
classification of primary care (ICPC-2)11 
and coded with ICPC-2 Plus, an extended 
vocabulary of terms which covers the range 
of diagnoses and symptoms commonly 
seen in general practice, and the commonly 
undertaken tasks.12
RESEARCH
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recorded in the BEACH program
between April 1998 and March 2001.
Thirty-two per cent (141 531) were
classified as surgical problems. These
were identified in 125 293 patient
encounters and 13 518 (9.5%) were
referred to a specialist.
Fourteen per cent (434/3030) of GPs
recruited in the BEACH program prac-
tised in locations where there were no
local specialists (Box 2). GPs with a
local specialist referred 11 443 (9.6%)
surgical problems; those without a local
specialist referred 2075 (9.2%) prob-
lems. Overall, no significant difference
existed between GPs with and without a
local specialist in the number of prob-
lems managed per encounter or the
proportion of problems referred (Box
2).
In areas where there were no local
specialists, GPs were more often men,
in full-time practice and had fewer prac-
tice partners. Their encounters were
more often with patients who held a
Health Care Card or identified as Abo-
riginal or Torres Strait Islanders, and
were less often with patients from a
non-English-speaking background.
There were also some differences in the
casemix of the surgical problems in
areas with and without a surgical spe-
cialist (Box 2).
The proportion of problems referred
in each specialty, where local specialists
were and were not available, is shown in
Box 3. GPs without a local specialist
referred a lower proportion of obstetric
and ophthalmological problems. There
were no significant differences in the
proportion of problems referred in the
other specialties.
Logistic regression model
The full logistic regression model there-
fore included interaction terms with
their main effects, and GP, patient and
problem characteristics as listed in Box
2. The factors with main effects signifi-
cantly associated with referral in the
final model are shown in Box 4, and
contrasts for significant interaction
terms are shown in Box 5. There was no
association between referral and GP’s
age, part-time status and number of
practice partners, nor with patients
from Aboriginal and Torres Strait
Islander or non-English-speaking back-
grounds. The area under the ROC
curve for the final model was 0.667.
While the univariate analysis found that
absence of a local specialist had no signifi-
cant effect on the proportion of problems
referred (Wald statistic F1,3028 = 0.14;
P = 0.71), adjustment for other signifi-
cant factors revealed a significant effect
modification of specialist proximity on
referral in individual specialties (Wald sta-
tistic F7,3022 = 8.89; P < 0.001). Highly
significant differences were found when
each specialty was examined individually
(Box 5). GPs without a local specialist
were 44% less likely to refer obstetric
problems, 40% less likely to refer ophthal-
mological problems, but 18% more likely
to refer orthopaedic problems.
2: Characteristics of general practitioners, patient encounters and surgical 
problems, by proximity of surgical specialist
Local specialist No local specialist
Characteristics of GPs and practice 
Number of GPs 2596 434
Mean age (95% CI) (years) 48.7 (48.3–49.1)* 48.0 (47.0–48.9)*
Proportion of GPs (95% CI)
Male sex 68.1% (66.3%–69.9%)* 76.7% (72.5%–80.5%)*
Full-time practice 68.9% (67.1%–70.6%)* 77.7% (73.5%–81.3%)*
Practice size:
Solo 18.2% (16.8%–19.8%) 19.8% (16.2%–23.9%)
2–4 GPs 38.1% (36.2%–40.0%)† 46.4% (41.6%–51.2%)†
5–9 GPs 36.5% (34.7%–38.4%) 30.9% (26.7%–35.5%)
10+ GPs 7.2% (6.2%–8.3%)† 2.9% (1.7%–5.0%)†
Characteristics of patient encounters
Number of encounters 105 530 19 763
Mean age of patients (95% CI) (years) 47.4 (47.0–47.8)* 48.8 (48.0–49.7)*
Proportion of encounters (95% CI)
Male sex 41.1% (40.5%–41.7%)† 43.4% (42.0%–44.7%)†
Health Care Card holder 37.9% (37.1%–38.8%)* 43.9% (42.1%–45.7%)*
Aboriginal/Torres Strait Islander 0.7% (0.5%–0.8%)* 2.3% (1.6%–3.3%)*
Non-English-speaking background 9.7% (9.0%–10.4%)* 1.7% (1.3%–2.3%)*
Multiple problems managed at 
encounter
46.5% (45.8%–47.3%) 46.1% (44.4%–47.7%)
Characteristics of surgical problems 
Number of problems 118 973 22 558
Proportion of problems (95% CI)
New problem 36.4% (35.7%–37.1%)† 34.0% (32.5%–35.5%)†
Specialty group of problem:
General/vascular/plastic surgery 38.6% (38.1%–39.0%)† 40.1% (39.2%–41.1%)†
Orthopaedics 31.3% (30.7%–31.9%)* 29.1% (28.2%–30.0%)*
Ear, nose and throat 9.4% (9.1%–9.6%)† 8.4% (7.9%–8.9%)†
Obstetrics and gynaecology 7.8% (7.5%–8.2%)† 9.3% (8.4%–10.3%)†
Ophthalmology 3.7% (3.5%–3.8%) 3.5% (3.2%–3.8%)
Urology 4.5% (4.3%–4.7%) 4.9% (4.5%–5.2%)
Other 4.8% (4.7%–5.0%) 4.7% (4.4%–5.0%)
Injury-related problem 12.0% (11.7%–12.3%) 11.4% (10.7%–12.2%)
Cancer-related problem 3.6% (3.5%–3.8%)* 5.4% (5.0%–5.8%)*
* P < 0.001; † P < 0.01.
RESEARCH
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In further analysis (data not shown)
antenatal problems, but not problems
related to delivery or postnatal care,
were much less likely to be referred if
there was no local specialist. Patients
with a painful/red eye, visual loss, cata-
ract, glaucoma, ophthalmic trauma,
refractive error, diabetes and other sys-
temic ocular conditions were less likely
to be referred in the absence of a local
specialist, differences not seen in those
with muscle imbalance/squint or lid and
conjunctival disorders. The presence or
absence of a local specialist had little
influence on the proportion of all oph-
thalmological problems referred to
optometrists (2.3% v 2.4%).
DISCUSSION
1.Discussion
This analysis shows that the presence or
absence of a local specialist does not
significantly affect the proportion of
general surgical (including vascular and
plastic surgery), orthopaedic, ENT,
urological or gynaecological problems
referred by GPs. Antenatal and eye
problems, however, are over 40% less
likely to be referred by GPs without a
local specialist, an effect greater than
the other influences on referral which
were included in the model.
While highly significant, our model
was only a moderate predictor of refer-
rals, and suggests there are influences
other than those we have considered.
Qualitative studies have shown that the
decision to refer is complex, being
related not only to clinical factors and
specialist availability, but also to charac-
teristics of the referring doctor (eg, will-
ingness to tolerate uncertainty, legal
risks and concern about how the con-
sultant will evaluate the referral), the
patient (eg, their expectations, circum-
stances and assertiveness), and the rela-
tionships the GP has both with the
patient and the specialist.17-19
Some of the factors we identified as
lowering referral rates to surgical spe-
cialists, such as the sex of the GP (male
GPs refer a lower proportion of prob-
lems) and the age of the patient (fewer
younger patients are referred), are con-
sistent with international studies.5 In
addition, when we controlled for pat-
tern of morbidity, we found that low
socioeconomic status (indicated by a
Health Care Card) was associated with
a lower likelihood of referral.
Because of shortages of surgical spe-
cialists in rural and remote areas of
Australia, our study, in effect, compares
referral patterns in rural and urban
areas. Rural GPs are more likely than
their urban colleagues to provide rou-
tine antenatal care, and many have had
extra training to do so. This is consist-
ent with our observations that obstetric
problems formed a greater part of rural
general practice, but a smaller propor-
tion of referrals.
However, unlike antenatal care, the
contribution and casemix of ophthal-
mological problems, as a proportion of
all surgical problems, was similar
regardless of proximity to a specialist.
This suggests that the lower proportion
of eye problems referred cannot be
explained by a greater number of GP
consultations per episode of illness, nor
is it likely to be owing to chance given
that it is highly statistically significant.
The true difference may be even greater
than the observed difference, however,
because we included general surgeons
as the minimum criteria for a “local
specialist”.
The difference may reflect differences
in GPs’ real or perceived ability to man-
age eye problems. Rural GPs may be
more willing to intervene, or they may
be more accustomed to obtaining spe-
cialist advice over the telephone, and
therefore refer less often than urban
GPs.
Relating quality of care to high or low
referral rates is difficult though,20 and
GPs with specific expertise may actually
refer more patients because of their
better assessment of patients’ needs or
greater awareness of investigative and
treatment options.21,22 Nonetheless, it is
important to identify under-referral,
which could deprive some patients of
treatment from which they could bene-
3: Proportion (and 95% CIs) of 
problems referred in each 
specialty, by availability of 
specialist
GPs without a local specialist referred a lower 
proportion of obstetric and ophthalmological 
problems.
5: Interaction contrasts in the final 
model: effect of absence of a 
local specialist on the likelihood 
of referral by GPs in each 
surgical specialty
Surgical specialty
Adjusted odds ratio 











4: Main effects in the final model: 
significant independent main 
effect predictors of referral to 
a specialist*
Main effect predictors
Adjusted odds ratio 
(95% CI) of  referral 
to a specialist
Patient age group 
(reference, 65 years 
and over)†
Less than 15 years 0.60 (0.55–0.66)
15–24 years 0.79 (0.73–0.86)
25–44 years 0.95 (0.89–1.01)
45–64 years 1.08 (1.02–1.14)
Injury-related problem 0.82 (0.77–0.89)
Each extra problem 
at encounter
0.84 (0.82–0.87)
Male patient 1.08 (1.04–1.13)
Not a Health Care 
Card holder
1.13 (1.08–1.18)
New problem 1.15 (1.10–1.21)




*The interaction between problem specialty and 
proximity of specialist was significant (adjusted 
Wald statistic, F7,3022=8.89; P<0.001); details are 
shown in Box 5. †Adjusted Wald statistic 
F4,3025=47.44; P<0.001.
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fit, and over-referral, which may expose
patients to unnecessary risks associated
with treatment and lead to excessive
consumption of resources.20,23 Compar-
ison of primary care and specialist man-
agement of ophthalmological disorders
in urban and rural settings would help
to identify the settings, patients, prob-
lems and severity for which specialist
referral is of greatest benefit. Services
could then be more accurately tailored
to maximise access and minimise the
problems of under- and over-referral.
The finding that there were similar
referral rates to general/vascular/plastic
surgery, orthopaedic, ENT, urological
and gynaecological specialists in areas
with and without local specialists is
remarkable given that some of these
problems require only minor proce-
dures within the capabilities of many
rural and remote GPs. Three factors
may have concealed a real difference:
■ Through random sampling the
BEACH program reflects the geo-
graphic distribution of all GPs and
therefore includes only small numbers
of very remote GPs, whose patients face
the greatest geographic barriers.
■ Specialists without Australian fellow-
ship status, who are more likely to be
practising in rural areas, were not
included in our study; and
■ The BEACH program does not
record measures of problem severity,
and it is possible that some problems
are more severe or present later in
remote areas. This may also explain why
a slightly higher proportion of orthopae-
dic problems were referred.
Finally, it is important to appreciate
that not all patients referred by GPs
consult a specialist. Many rural patients
need to travel long distances to access a
specialist or wait for visiting specialist
services. When access barriers are too
great, patients may not complete their
referrals.24
Our study has identified systematic
influences on referral decisions, and
supports further examination of the
need for and supply of ophthalmological
services in particular. Overall, absence
of a surgical specialist locally does not
diminish demand by GPs for specialist
care for their patients. This is an impor-
tant consideration for policy relating to
the rural specialist workforce, outreach
services, telemedicine, and maintenance
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